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1, This international preliminary cxammanon report has been prepared by this International Prelin^ary Exarninin fi Authority 
and ia transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 2_ sheets, including this cover sheet. 

^ui ™* ;* ^rnAinnniul hv ANNEXES i c sheets of the description, claims and/or drawings which have been 
13 2£X2 Sit" ration, •* A«hori V («e Rule 

70.16 and Section 607 of the Administrative Instructions under the PCT). 

Theac annexes consist of a total of — , 3 sheets. 



3. This report contain* indications relating to the following items: 

I [HI Basis of the report 

m □ Non-establisr^ 

Q Lack of unity of invention 

R71 Reasoned statement under Article 35(2) with regard in novelty, inventive Ste p or industrial applicability; 
V iXJ cStionl and explanations supporting such statement 

Yj Certain documents cited 

VH O Certain defects in the international application 
VITT O Ccrtain observations on the international application 
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I L Basis of the report 



I K With regard to the elements of the urtcmatioaal application:* 
Q the international application as originally filed 
53 the description: 

1-31 

pages _ . — 

pases ____ , 

P*^ 



, as originally filed 
, filed with the demand 



.filed with the letter of 



the claims: 

pag« 

pages < _ 

pages 

pages 



1-3, 5-25,27-68 



, a? originally 6 led 

, as amended (together with any statement under Article 19 

„ filed with the demand 



4,26 



filed with the letter of _ 19 D^cnibcr 2003 (19-1^2003) 



the drawings: 

_ 

pages .,_ 
pages 



1/16-16/16 



, as originally filed 

. filed with the demand 



, filed With the letter of 



| j the sequence listing part of the description: 

pages _ 

1*5" 



, as originally filed 

^ # filed with the demand 



-B filed with the letter of 



2 With regard to the language, all the dements marked shove were available or furnished to *» Authonty m the language rn winch 

1 mcin fflcSal ( *&of was filed, unless otherwise indicated Under this ^ which is: I 

^Sw^ available or furnished to this Authority in the following language wmcfl 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purpose* of imemahW preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide ,od/or amino acid sequence disclosed in the international application, the mternational 
prcUnJn^exairunarion was carried out on the basis of the sequence listing: 
Q contained in the international application in written form. 

filed together wim the mlcmational application in computer readable form, 
| | furnished subsequently to this Authority in written form, 
PI furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure sn the 
international application as filed has been furnished. ...... 

Q 1* statement that the information recorded in conrputar readable form is identical to the wntten sequence listing has 

been furnished. 
^ Tne amendments have resulted in the cancellation of: 

1 1 the description, pages _ - 

g3 the claims, Nos 69-71 . - 

| H the drawings, sheets/fig . , 

r-l This report has been establidted as if (some of) the amendment, had not been mad* sinee fccy have been considered to E o 
5. U bey0 «d the disclosure aa filed, as Indicated in tbe Supplemental Box (Rule 70.2(e)).** 

"X npbeement sheet containing™* *nend*0* must be referred to under item 1 ^annexed to this report 



FoffliPCT/IPEA/409 (Box I) (July 1998) 



BEST AVAILABLE COPY 



INTERNATIONAL PKll^N ARY EXAMINATION REPORT 



International 
PCT/JP* 



(ion No. 
09052 



Reasoned statement under Article 35(2) with regard to novelty, inventive .tep or industrial applicability; 
citations nod explanation* supporting such statement . . 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



64, fi7 



1^*, 10, 11, 10.29.36,34,30, 47" 
50, SS. 6i,fi*. 68 



10-21. 29-3*, BS-69 



J.-68 



NO 

VES 

NO 

• YES 
. NO 



Citations add explanations 

Document 1, JP 2001-332S47 A (Toshiba Corporation). 30 
November 2001, paragraphs [0011] to [0026] ; 

(0063] to [0070]; figs. 3, 5 and 9 
Document 2: US 2001/0023120 A (Yoshitaka Tsunashima) . 20 

September 2001, paragraphs [0134] to (0143); 

fig. 8 

Document 3; JP 2002-184773 A (NEC Corporation), 28 June 

2002, entire text; fig. 3 
Document 4: JP 62-118559 A (NBC Corporation). 29 May 1987, 

entire text 

Document S: JP 58-93331 A (Tokyo Shibaura Electric Co., 
Ltd.), 3 June 1983, entire text 

The inventions set forth in claims l to 8 , 10, 11, 
18, 29, 30, 34, 38, 41-44, 47-50, 55, 65, 66 and 68 are 
disclosed in document 1, and therefore lack novelty and do 
not involve an inventive step- 

The inventions set forth in claims 19. to 21 and 56 
to 58 do not involve an inventive step in the light of 
documents 1 and 2. Document 2 sets forth a method of 
forming a gate insulating film comprising a metal silicate 
fi i m , wherein a metal film is formed on top of a silicon 
oxide film, and after heating, the unreacted metal area is 
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removed. It would be easy for a person skilled in the art 
to conceive of applying the technique set forth in 
document 2 to the invention set forth in document 1. in 
order to obtain a gate structure with the desired 
characteristics . 

The inventions set forth in claims 12, 31, 45 and 67 
do not involve an inventive step in the light of documents 
1 and 3. Document 3 sets forth a method of forming an 
insulating film with a high dielectric constant, wherein a 
silicon oxide film is formed on a substrate, metal is 
formed on top of said silicon oxide film, which is then 
heated to form an insulating film. In this method, the 
partial pressure of residual oxygen is controlled in order 
to control the thickness of the silicon oxide film formed 
on the substrate interface. In the invention set forth in 
document 1, metal is formed on a silicon oxide film then 
heated to form an insulating film with a high dielectric 
constant, therefore the invention set forth in document 1 
is understood to also address the problem of controlling 
the thickness of a silicon oxide film formed at a 
substrate interface. 

It would therefore be easy for a person skilled in 
the art to employ the technique set forth in document 3 in 
the invention set forth in document X, taking said problem 
into account. Moreover, the values could be optimized by 
trial and error by a person skilled in the art, therefore 
specifically limiting these values lacks critical 
significance . 

The inventions set forth in claims 13 and 46 do not 
involve an inventive step in the light of document 1. It 
is a known technique in common practice to heat a 
substrate when forming a film on said substrate, therefore 
it would be easy for a person skilled in the art to employ 
PonnPCTMPEA/409 (BoxV) (January 1994) 
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the aforementioned commonly practiced technique in the 
invention set forth in document 1 in order to control the 
reaction between the silicon oxide film and the metal 
film, to form an insulating film with the desired 
characteristics . 

The inventions set forth in claims 14 to 17 and 51 
to 54 do not involve an inventive step in the light of 
document 1. In the invention set forth in document 1, the 
thickness of a silicon -oxide film formed on top of a 
• substrate and the thickness of a metal film formed on top 
of said silicon oxide film are design features, and could 
be optimized through trial and error by a person skilled 
in the art in order to form an insulating film with the 
desired characteristics, therefore specifically delimiting 
these thicknesses is not critically significant. 

The invention set forth in claims 32 and 33 does not 
involve an inventive step in the light of documents l and 
4. Document 4 sets forth a technique of forming a silicon 
nitride film between a metal oxide film and a 
polycrystalline silicon electrode in order to prevent 
reactions at the interface between a polycrystalline 
silicon electrode and a metal oxide layer. It would 
therefore be easy for a person skilled in the art to 
employ the technique set forth in document 4 in the 
invention set forth in document 1, in order to prevent a 
reaction between the gate electrode and the gate 
insulating film. 

The invention set forth in claims 3 9 and 4 0 does not 
involve an inventive step in the light of documents l and 
5 . Document 5 sets forth a technique of forming a metal 
silicate film by reacting a silicon oxide film with metal 
in a reducing atmosphere. It would be easy for a person 
Forth PCT7IFEA/409 (BoxV) (January 1994) 
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skilled in the art to employ the technique set forth in 
document 5 in the invention set forth in document 1 in 
order to obtain a metal silicate film with the desired 
characteristics . 

The invention set forth in claims 3S to 37 does not 
involve an inventive Btep in the light of document 1. In 
the invention set forth in document 1, the thickness of 
the silicate layer and the thickness of the layer which 
does not include metal elements are design features, and 
, could be optimized by trial and error by a person skilled 
in the art in order to form an insulating film having the 
desired characteristics, therefore it would be easy for a 
person skilled in the art to stipulate the relationship of 
the size of these film thicknesses. Moreover, specifically 
delimiting these film thicknesses lacks critical 
significance . 

With regard to the inventions set forth in claims S, 
22 to 2 8 and 59 to 64, none of the documents cited in the 
international search report sets forth a gate insulating 
film structure, wherein a composition of a metal element 
in the thickness direction of the film has a composition 
modulation which is low in the lowermost part and 
uppermost part in the proximity of the silicon area, and 
high in the central part, and said feature would not be 
obvious to a person skilled in the art . 
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